O=CHem
Proficiency Exercise

Introduction

One of the goals of this course is for you to develop proficiency in the use of modern instrumentation.  Up to this point you have used various instruments to help you confirm the identity of a compound or compounds that you have prepared.  In this exercise you will use those instruments to gather information about a compound whose structure you do not know anything about.  This is the type of exercise that natural products chemists perform routinely.  Having isolated a compound from a mushroom or a flower or some other organism, natural products chemists naturally ask the question “What is the structure of this compound?”  They attempt to answer that question by collecting spectral data about the compound in question; IR, NMR, MS, etc.  Your objective in this exercise is not so much to deduce the structure of your unknown compound as it is to collect the spectral data for that compound.

Instructions
During the first week of the semester you will be assigned to a group of 2 or 3 students.  Each group will receive approximately 1 mL or 1 g of an unknown compound.  You assignment is to collect satisfactory spectral data on that sample:

· IR 

· 1H-NMR

· 13C-NMR

· DEPT NMR

· GC-MS

By now you should know what the word satisfactory implies, but here is a refresher just in case…

· IR  Your spectrum must be baseline corrected.  The units of the Y-axis must be % transmittance.  You must label a minimum of 6 peaks that you will assign in the formal report.

· 1H-NMR  Your spectrum must be properly phased.  The TMS peak must be on 0 ppm.  The peaks must be integrated with one peak assigned an integer value of 1, 2, or 3.  Each must be labeled with its chemical shift.

· 13C-NMR Your spectrum must be properly phased.  The TMS peak must be on 0 ppm.  Each must be labeled with its chemical shift.  

· DEPT  Your spectrum must be properly phased.  The TMS peak must be on 0 ppm.  Each must be labeled with its chemical shift.

· GC-MS  The largest peak in your GC must be properly shaped, indicating that you have prepared a sample of the correct concentration, i.e. ~ 1 x 10-8 g/L.  The MS of your sample must correspond to the retention time of the largest peak in your chromatogram.
Notes on NMR Sample Preparation and Data Collection 

For your 13C-NMR spectrum, add 200 L of your sample to 500 L of CDCl3.  This solution should be concentrated enough to give you a 13C spectrum if you set the number of scans to 64 (Enter “ns 64” in the command line of the Win NMR window.).  This will take approximately 5 minutes.  Record your DEPT spectra immediately after running your 13C spectrum.  That will take approximately 15 minutes.  Instructions for recording DEPT spectra are available next to the spectrometer console.

If the concentration of your sample is too high to record a 1H-NMR spectrum, i.e. if the FID appears red, you have two options:

1. reduce the receiver gain to 1 (Enter “rg 1” in the command line of the Win NMR window.) and collect another spectrum.  If the FID is still red….

2. prepare a separate sample with a lower concentration, e.g. add 50 L of your sample to 550 L of CDCl3.

If you have to use a separate sample for your 1H and your 13C spectra, then run the 1H first and set the TMS peak to zero. The switch the samples and record the 13C spectrum.

Formal Report
Your formal report must suggest a structure for the compound you were given.  It must contain a thorough analysis of all your spectral data indicating how that data supports the structure you have proposed.  For each spectrum your report should refer to the information that you have provided on the spectrum itself; if you label a peak in the IR spectrum, you must discuss its significance in your report, likewise for your NMR spectra.  Your discussion of your mass spectrum must identify the molecular ion, the parent peak, and at least three fragmentation peaks.  It must include a diagram that depicts how the molecular ion fragments to produce those peaks.  Finally, you must indicate the individual who recorded each spectrum.  

Deadlines
You must have collected all your spectral data by Friday, March 23.  Your formal report is due Friday, April 6.

